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D. Schweitzer, H. Zimmermann, 
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In the last ten years considerable 
effort and ~rogress has been made 
in order to understand the excited 
states of charge- transfer (CT) com-
plexes, being predominantly non-io-
nic in their qround state, but expe -
riencinq a considerable charge-
transfer when be excited into hi -
gher electronic singlet states. rar 
l ess is known about the lowest ex-
cited triplet states of these com-
plexes. 
The complexes we studied were [ 2.2 J 
Phanes such as 4,5 , 7,8-Tetracyano-
!2 . 2 ]-paracyclophane (1) or 4 , 7- Di-
cyano-12, 15-Dimethoxy- ( 2.2 !Paracy-
clophane. 'I'hey are models for either 
complexes or exciplexes with well 
kno\m relative orientations of the 
molecular subunits . Because of the 
face to face orientation of the con-
jugated rings in the phane molecule, 
they are especially suited for a 
study of ~ -electron interaction. 
We investigated the lowest excited 
triplet states by ESR - and ODt1R 
experiments on X- traps in single 
crystals at 1.3 K and 4 K . 
The complete fine structure (zfs) 
tensor and the main axes orienta-
tions with respect to the molecu-
lar frame , were derived for the 
first time by the angular depen-
dence of the l ms = +1 ESR-transi -
tions. 
The evaluation of the CT character 
X was performed up to now by usinq 
zfs constants derived from zero 
field experiments . 
The use of the relation 
o - 0 X = complex monomer 
D. - D 10n monomer 
(1) 
implies, that for both, monomer and 
?hane molecules, D is assigned via 
D '" -~z to a cornmon fine structure 
axis. In addition the model assumes 
that the phane triplet state can be 
approximated by constructing the 
wave function from monomer and ionic 
CT contributions only. 
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4 , 5,7,8-Tetracyano [ 2.2 ;Paracyclo-
~hane: orientation of the main axes 
L, M, N of the fine structure tensor 
with the corresponding eigenvalues: 
L:(+)1129f.Uiz, 11=(+)185 HHz and 
N=(-) 1314 HHz 
The high- field experiments sho ... " 
that in the case of appreciable CT 
as for 4,7- Dicyano- 12 , 15- Dimethoxy 
- [ 2.2 ]Paracyclophane in the triplet 
state the relative ordering of the 
zfs eigenvalues may change . In such 
a case relation (1) can no longer 
be used. 
In addition we found, that a con-
struction of a zfs-tensor for the 
complex from monomer and CT terms 
alone is no longer possible for a 
strongly coupled system . 
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